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Where does it hurt? Pain localization in osteoarthritis of the knee
By Paul Creamer, Margaret Lethbridge-Cejku and Marc C. Hochberg
Division of Rheumatology and Clinical Immunology, University of Maryland School of Medicine,
Baltimore, Maryland 21201, U.S.A.
Summary
Objective: To identify the most common sites of pain in symptomatic knee osteoarthritis (OA) and to
investigate clinical, radiographic and psychosocial associations of pain occurring in different locations.
Design: Sixty-eight outpatients with knee OA were interviewed in detail about their knee pain.
Location of pain was recorded on a standard drawing of the knee. Validated instruments were used to
measure pain severity, function, depression, anxiety, quality of life, fatigue, helplessness, self efficacy.
Pain threshold was measured by dolorimetry and a knee examination performed. Radiographs
(anterioposterior and lateral) were viewed if available.
Results: Most (85.3%) patients reported either ‘generalized’ (N = 35, 51.5%) or ‘medial’ (N = 23, 33.8%)
knee pain. There were no differences between groups in pain severity, demographic or psychosocial
variables, pain threshold or radiographic location or severity. However, function was significantly worse
in the ‘generalized’ group (WOMAC function score 48.9 2 20.8 vs 34.2 2 22.3; P = 0.01): this remained
significant after adjustment for potential confounding factors. The difference in function was most
marked for activities involving knee bending. Early morning stiffness was also greater in the generalized
group.
Conclusions: Knee pain is not the same in all individuals with knee OA, confirming the heterogeneity
of the condition. Location of pain is usually either generalized or medial. Patients with these patterns
do not differ in demographic, radiographic or psychosocial variables but important differences in
functional ability can be detected, suggesting differences in the underlying causes of pain and disability
between the two groups.
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Introduction
Pain is the major symptom of knee osteoarthritis
(OA). The presence and severity of knee pain are
risk factors for disability both in cross-sectional
and longitudinal studies. In the first National
Health and Nutrition Examination Survey
(NHANES-I), for example, baseline knee pain was
associated with increased odds of difficulty
walking 7–13 years later, irrespective of baseline
X-ray changes [1]. Knee pain is also a risk factor
for radiographic progression of knee osteoarthritis
and need for total joint replacement [2]. Despite
the importance of pain as a symptom, much
remains unknown about the anatomical causes of
pain and the reasons for the relatively modest
association between presence or severity of pain
and radiographic change in patients with knee OA
[3]. It is possible, for example, that the causes of
pain differ between individuals or at different
stages of the disease in the same individual. Such
differences, which could have important thera-
peutic implications, might be reflected by subtle
variations in symptomatology, discernible by
detailed evaluation of the nature of knee pain.
Location of pain in knee OA has not been
systematically studied, but represents a potential
way of defining different patterns of pain. If knee
OA is, indeed, a heterogeneous condition we might
suspect that location of pain may not be the same
in all individuals. Moreover, the location of pain
may give clues regarding etiology. The aim of this
study was to describe the location of pain in knee
OA and to investigate the clinical, radiographic
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and psychosocial associations of pain occurring at
different sites.
Patients and Methods
Subjects were consecutive outpatients with
rheumatologist-diagnosed knee OA who also
fulfilled American College of Rheumatologists
(ACR) criteria [4]. All had ‘current knee pain’, as
defined by a score of at least 2 on an 0–10 scale
(where 0 = ‘no pain’, 10 = ‘pain as bad as I can
imagine’) by preliminary telephone screening.
Exclusions included significant hip or spine
arthritis and total knee replacement in either
knee. Where both knees were symptomatic,
participants were asked to nominate their worse
knee, which then became the ‘index’ joint.
Participants were interviewed in detail by one
observer (P.C.) about the nature of pain in the
index knee. This included specific questions about
precipitating (stairs, walking, sitting, standing,
sleeping) and relieving (rest, walk, hot/cold,
rub/massage) factors. The location of pain was
discussed with the examiner (P.C.) and then
marked by the participant, using shading, on a
standard drawing of the knee (see Fig. 1; gridlines
added after completion by patient). The extent of
shading (i.e., the size of the painful area) was left
up to the patient to make as large or small as they
felt appropriate. Pain occurring outside the area
visible on the drawing was recorded by notation.
Pain severity was assessed in three ways: by the
pain subscale of the Western Ontario MacMaster
(WOMAC) questionnaire [5], by a simple 100 mm
visual analog scale (VAS) (‘how severe is your knee
pain?’) and by the McGill Pain Questionnaire [6]
(MPQ). The MPQ score is reported as the Pain
Rating Index (Rank). An attempt was made to
describe the nature or quality of pain in two ways:
first, by use of the MPQ which, in addition to being
a measure of pain severity also uses descriptors to
characterize the type of pain; and, second, by pre-
senting patients with single words on flashcards
(N = 70). The words on the flashcards included all
those from the MPQ selected by a group of patients
with knee OA in a previous study [7] and also some
words not included on the MPQ but thought by the
investigators to be relevant to knee pain. The
following variables were also measured: self
reported difficulty with function: WOMAC; de-
pression: the Center for Epidemiological Studies
Depression Scale (CES-D) [8], modified for use in
arthritis patients [9]; anxiety: the trait section of
the State–Trait Anxiety Inventory (STAI) [10];
quality of life: Patrick’s Perceived Quality of Life
Index [11, 12]; fatigue: the Fatigue Severity Scale
[13]; helplessness: the Helplessness subscale of the
Rheumatology Attitudes Index [14]; self efficacy:
the pain section of the Arthritis Self Efficacy Scale
[15]. Pain threshold was measured by dolorimetry
at six points [16] using a hand held dolorimeter
with a neoprene stopper footplate with a diameter
of 1.1 cm (area 0.95 cm2) (Pain, Diagnostics and
Thermograph Inc, Great Neck, NY, U.S.A.).
Threshold was measured at three fibromyalgia
trigger points (ipsilateral medial knee, lateral
epicondyle; contralateral trapezius) and three
control points (ipsilateral lateral knee, lateral
forearm; contralateral lateral thigh). A pain
threshold score (the mean of all six points) was
derived. A standard knee examination was per-
formed, including assessment of tenderness (0/1) at
10 points. Radiographs were not specifically
obtained for this study but were viewed when
available and scored by a single trained observer
(P.C.) for Kellgren and Lawrence grade and
individual features using an atlas of standard
radiographs [17].
Location of knee pain was determined by placing
a grid over the picture of the knee on which the
patient had marked pain location. The grid divided
the knee into quadrants: analysis was also done by
dividing the knee into six sections rather than four
but this added no further information. Pain was
said to be present in a quadrant if any part of the
patient’s marking entered that sector (see Fig. 1 for
definition of sectors).
Fig. 1. Standardized drawing of (right) knee. Grid is
applied after participant has marked location of pain.
Classification as follows: ‘medial’ = quadrants 2 and/or 4;
‘lateral’ = quadrants 1 and/or 3; ‘generalized’ = all four
quadrants or quadrants 1 and 2 or quadrants 3 and 4.
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Table I
Comparison of subjects with medial and generalized pain
Medial (N = 23) Generalized (N = 35) P value
Women n (%) 14 (60.9%) 26 (74.3%) NS*
Age (years) 64.3 ( 2 9.9) 66.4 ( 2 10.7) NS
Body mass index 31.2 ( 2 5.5) 32.2 ( 2 7.6) NS
Duration (years) 7.7 ( 2 4.8) 8.1 ( 2 7.6) NS
WOMAC pain (0–100) 36.7 ( 2 22.4) 43.0 ( 2 22.0) NS
WOMAC function (0–100) 34.2 ( 2 22.3) 48.9 ( 2 20.8) 0.01
WOMAC morning stiffness (0–100) 42.7 ( 2 28.7) 61.8 ( 2 28.9) 0.02
WOMAC inactivity stiffness (0–100) 48.4 ( 2 28.0) 51.5 ( 2 22.9) NS
MPQ pain (0–78) 21.0 ( 2 11.4) 23.6 ( 2 12.6) NS
VAS pain (0–100) 53.1 ( 2 22.4) 58.3 ( 2 20.9) NS
Fatigue (1–7) 4.08 ( 2 1.8) 4.4 ( 2 1.5) NS
Helplessness (5–25) 12.6 ( 2 3.8) 14.5 ( 2 4.0) NS
Self efficacy (10–100) 70.8 ( 2 17.7) 61.8 ( 2 19.2) NS
Depression (0–60) 9.6 ( 2 9.8) 10.0 ( 2 8.3) NS
Anxiety (20–80) 35.9 ( 2 11.2) 39.4 ( 2 9.3) NS
Quality of life (0–100) 76.4 ( 2 18.5) 74.6 ( 2 14.5) NS
Mean pain threshold (kg/cm2) 3.65( 2 1.12) 3.39 ( 2 1.16) NS
K + L grade n (%)
1 3 (14.3%) 4 (12.9%)
2 6 (28.6%) 11 (35.5%)
3 8 (38.1%) 10 (32.2%)
4 4 (19.0%) 6 (19.3%) NS*
Unless stated\ values are unadjusted means "2 SD#[ P values given for differences between groups "t!test or
chi!squared#[
Comparison between groups was made using
t-tests for continuous variables and chi-squared for
nominal variables. Generalized linear and back-
ward stepwise elimination models were used to
adjust for potential confounding variables. The
project was approved by the local Ethical
Committee and informed consent was obtained-
from all participants.
Results
Sixty-eight people (68% women, 65% Caucasian)
participated. Mean age of the participants was
65.7 2 10.3 years with a mean duration of symp-
toms of 8.2 2 7.3 years. Mean years of formal
education was 14.3 2 3.3 years.
All participants could clearly identify the
location of their pain. The most common patterns
were ‘generalized’ (N = 35) or ‘medial’ (N = 23, of
which 20 were ‘inferomedial’). The remaining
locations were lateral (N = 8), posterior (N = 1) and
tibial tuberosity (N = 1). Comparing participants
with medial and generalized pain, there were no
differences in age, gender, body mass index (BMI),
disease duration, fatigue, depression, anxiety or
quality of life (see Table I). Pain tended to be
higher in the generalized group but did not reach
significance using any measure of pain severity.
However, function was significantly worse in the
generalized group (WOMAC function score
48.9 2 20.8 vs 34.2 2 22.3; P = 0.01). Table II shows
the WOMAC function scores for each different
task. The difference between the two groups was
most marked for ‘bending to the floor’ (58.8 2 27.3
vs 32.3 2 29.4; P = 0.0009) and ‘getting in and out of
a car’ (55.4 2 22.0 vs 37.0 2 28.4; P = 0.007).
Subjects with generalized pain reported more
early morning stiffness than did those with medial
pain [WOMAC VAS (0–100 mm) score 61.8 ( 2 28.9)
vs 42.7 ( 2 28.7); P = 0.02] and more patients with
generalized pain reported worsening of their pain
whilst sleeping [12/35 (34.3%) vs 3/23 (13.0%)
P = 0.07]. Subjects with medial pain were more
likely to report worsening of knee pain on standing
[19/23 (83%) vs 20/35 (57%) P = 0.04].
The difference in functional score remained
significant after adjustment for age, BMI, gender,
disease duration, radiographic score, education
and pain severity [adjusted WOMAC function
score: medial: 36.6 (s.e. 2.90) vs generalized 45.6
(s.e. 2.33); P = 0.02].
An attempt was made to compare the words
chosen by the two groups of patients to describe
their pain. There were no differences in scores for
sensory, affective or evaluative subsections of the
MPQ. The most popular individual words chosen
by the generalized group were: ‘troublesome’
(79%), ‘aching’ (71%), ‘hurting’ (71%) and ‘nag-
ging’ (68%). Similarly, the most frequently chosen
words by the medial pain group were: ‘aching’
(91%), ‘annoying’ (87%), ‘nagging’ (83%) and
‘hurting’ (83%). Significantly more medial pain
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subjects chose ‘inflamed’ (57 vs 29%; P = 0.04),
‘awful’ (43 vs 18%; P = 0.03) and ‘annoying’ (87 vs
62%; P = 0.04) to describe their pain. More
participants with generalized pain chose ‘tight’ (35
vs 9%; P = 0.02).
Physical findings did not differ between the two
groups. Tenderness over the insertion of the medial
collateral ligament was elicited in 18/23 (78.3%) of
inferomedial group, but also in 24/34 (70.6%) of the
generalized group. There was no difference in the
total number of tender spots around the knee (0–10;
medial generalized: 5.5 2 2.8 vs 5.8 2 2.4; P = 0.6).
There was no difference in bony swelling, soft
tissue swelling or crepitus. Collateral instability
was found in 56.5% of inferomedial and 37.1% of
generalized (P = 0.15). The generalized pain group
had lower pain threshold by dolorimetry at all
points compared to the medial pain group but this
was not statistically significant (see Table I).
Anterioposterior radiographs were available on
21/23 participants with medial pain and 31/35 with
generalized pain. AP and skyline or lateral views
were available on 11/23 medial pain patients and
17/35 with generalized pain. The differences in pain
location could not be explained by radiographic
features: specifically, there were no differences
between the two groups by site of radiographic
changes, Kellgren and Lawrence grade (see Table
I) or medial osteophyte score (on a score 0–6,
medial vs generalized 1.22 2 1.73 vs 1.91 2 1.81;
NS). Eighty-two percent of patients with medial
pain had evidence of medial tibiofemoral OA but so
did 65% of participants with generalized pain.
Fifty-nine percent of participants with generalized
pain had patellofemoral involvement compared
with 64% with medial pain.
Both groups (as expected) reported more pain in
the index knee compared with the non index knee.
However, the degree to which pain in the index
knee was rated as more severe than in the
non-index knee was not significantly different
betwen the two groups (mean difference in VAS
pain (VAS index minus VAS non-index): general-
ized 24.4 2 20.5; medial 27.5 2 19.4; P = 0.56). Simi-
larly, radiographic severity in the non-index knee
did not differ between groups. The small group of
participants with lateral pain did not differ
significantly from the generalized group by
anymeasure.
Discussion
Though there have been previous attempts to
describe the nature of pain in knee OA [18, 19], we
believe this to be the first systematic description of
pain location in patients with knee OA.
Patients with knee OA are clearly able to define
the location of their pain. The most common
patterns are ‘generalized’ or ‘medial’. Though
referred to as ‘medial’, in 20/23 participants the
exact location was, in fact, highly localized to the
inferomedial (upper medial tibia) part of the knee.
Dixon et al. [20], in an analysis of causes of pain in
120 osteoarthritic knees, also reported a high
proportion of pain and tenderness near the
insertion of the medial collateral ligament: this
pattern was particularly common in obese females
with large medial fat pads. We could not confirm
Table II
WOMAC function scores (unadjusted mean 2 s.d.) for participants with ‘medial’
and ‘generalized’ knee pain
Medial (N = 23) Generalised (N = 35) P value
Heavy domestic duties Medial (N = 23) Generalised (N = 35) P value
Descending stairs 52.7 ( 2 29.7) 56.5 ( 2 26.7) 0.62
Ascending stairs 47.7 ( 2 29.7) 53.5 ( 2 27.6) 0.45
Rising from sitting 38.6 ( 2 29.8) 57.6 ( 2 25.9) 0.01
Standing 36.7 ( 2 29.1) 46.9 ( 2 28.6) 0.20
Bending to floor 32.3 ( 2 29.4) 58.8 ( 2 27.3) 0.0009
Walking 29.7 ( 2 22.7) 41.9 ( 2 26.2) 0.07
Getting in/out car 37.0 ( 2 28.4) 55.4 ( 2 22.0) 0.007
Shopping 40.0 ( 2 28.5) 57.6 ( 2 31.0) 0.03
Putting on socks 28.0 ( 2 24.9) 48.4 ( 2 31.3) 0.01
Rising from bed 31.3 ( 2 29.2) 47.7 ( 2 26.7) 0.03
Taking off socks 27.6 ( 2 24.2) 47.4 ( 2 29.5) 0.01
Lying in bed 23.3 ( 2 26.2) 32.1 ( 2 26.0) 0.22
Getting in/out bath 34.2 ( 2 38.0) 53.3 ( 2 30.9) 0.04
Sitting 22.9 ( 2 24.2) 32.0 ( 2 23.1) 0.16
Getting on/off toilet 21.4 ( 2 23.7) 40.9 ( 2 27.7) 0.008
Heavy domestic duties 49.0 ( 2 29.1) 64.3 ( 2 28.1) 0.05
Light domestic duties 29.1 ( 2 26.9) 37.0 ( 2 24.8) 0.26
Scores may range from 9099 with higher scores indicating greater disability[ P values given for
differences between groups "t!test#[
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an association of inferomedial pain with gender or
BMI.
The ‘generalized’ group was more likely to report
worsening of pain at night, had more early
morning stiffness and poorer functional ability,
particularly for tasks involving knee bending. The
‘inferomedial’ group reported more worsening of
pain on standing. These differences were not
explained by pain severity or demographic,
psychosocial or radiographic variables. These
findings confirm that knee OA is a heterogeneous
disorder and that apparently similar structural
disease can result in differing clinical outcomes.
The mechanism of the functional difference is
unclear but is not simply due to increased severity
of pain in the generalized group nor is it due to
increased bilateral involvement in the generalized
group since both pain and radiographic severity in
the non-index knee were not significantly different
between the groups. It seems likely that pain
location is a surrogate for another determinant of
function. The restriction of differences to certain
activities, particularly those involving knee bend-
ing, raises the possibility that quadriceps
strength—known to be a determinant of functional
loss in knee OA [21]—may be lower in the
generalized group. It is also of interest that early
morning stiffness and night pain, generally
regarded as markers of inflammatory joint disease,
were increased in the ‘generalized’ group. It is
recognized that inflammation is present in at least
some patients with knee OA [22] and, if associated
with effusions, may predispose to quadriceps
wasting by preventing full voluntary activation of
muscles acting across the joint (arthrogenous
muscle inhibition) [23]. Pain threshold and
psychological factors including depression,
anxiety and fatigue did not differ between
individuals with ‘generalized’ and ‘medial’ pain: it
therefore seems unlikely that the generalized
group simply have a lower tolerance to pain.
Does this study give any information on the
causes of pain in knee OA? The highly localized
nature of pain in the inferomedial group suggests
a local cause. A number of conditions may cause
medial tibial pain including inflammation of the
anserine bursa (lying between the hamstring
aponeurosis and the medial collateral ligament,
about 5 cm below the medial joint line), medial
collateral ligament syndromes and pes anserine
tendinitis. It is often difficult to distinguish these
on examination. These soft tissue lesions may be
the cause of pain though the fact that pain was not
limited to weight bearing perhaps makes medial
collateral ligament pain less likely. We were
unable to demonstrate a clear association between
site of radiographic change and site of pain: in
particular, osteophytes were not always associated
with local pain. However, it is still possible that
the source of pain relates to local bone changes:
radiographs are a relatively crude way of assessing
osteoarthritis and osteophytes may be intermit-
tently painful, perhaps during growth phases when
richly innervated periosteum is being stretched.
Osteophytes have been linked to knee pain
reporting in several community studies [24–26]
though none of these have been able to address the
relationship between site of osteophyte and
location of pain within the knee. Bone scintigra-
phy, a predictor of radiographic change in knee
OA, shows a variety of patterns including a
‘generalized’ and a ‘medial’ accumulation of
isotope [27]; whether the scintographic location of
bone activity corresponds to location of pain is
unknown but clearly of great potential interest.
Other ways of investigating the cause of medial
pain could include ultrasound or magnetic reson-
ance imaging, specifically of the anserine bursa,
and examining the effect of local anesthetic which,
if the pain is due to superficial structures such as
the anserine bursa, should abolish the pain.
Though the cause of generalized and medial pain
remains unclear, it is possible that location of pain
may influence the outcome of interventions in knee
OA. For example, in a secondary analysis of data
from a randomized controlled trial of acupuncture
in knee OA [28], patients with medial pain
appeared to respond much better to acupuncture
than did patients with generalized pain [e.g.,
reduction in WOMAC disability (measured by
Likert scale, scores 0–68) at 12 weeks: medial group
vs generalized group: - 12.0 2 15.8 vs - 0.21 2 7.3;
P = 0.02] (P. Creamer, personal communication).
Our study has certain weaknesses. Patients were
only presented with an AP view of the knee on
which to mark their pain, raising the possibility
that pain at the side or back of the knee would be
missed. However, the chart was supplemented by
interview with the examiner (P.C.) and pain
outside the AP view was recorded by annotation:
thus we were able to pick up the single patients
with posterior and tibial tuberosity pain. We do
not have information on the reliability or stability
of pain location over time. Radiographs were not
available on all participants and our results,
obtained on patients followed in a rheumatology
practice, are not necessarily generalizable to
individuals with knee pain in the community who
attend primary care physicians.
In summary, we have described two common
patterns of pain location in knee OA, confirming
the heterogeneity of the condition. These patterns,
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which comprise the vast majority of patients, differ
in the degree to which pain worsens at night,
association with stiffness and degree of functional
loss. It is possible that differences in quadriceps
strength may explain the observed variation. This,
and other hypotheses generated by this study, are
amenable to further investigation.
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